The low-toxicity versions of LPS, MPL adjuvant and RC529, are efficient adjuvants for CD4+ T cells.
Lipopolysaccharide (LPS) has long been known to enhance innate and adaptive immune responses; however, its extreme toxicity precludes its use in clinical settings. The combined toxicity and adjuvanticity of LPS have contributed to the view that immunological adjuvants need to be highly inflammatory to be maximally effective. Here, we compared the effects of LPS with its less-toxic derivatives, monophosphoryl lipid A (MPL) and a chemical mimetic, RC529, on CD4+ T cell clonal expansion, long-term survival, and T helper cell type 1 (Th1) differentiation. We found that LPS, MPL, and RC529 had similar effects on CD4+ T cell clonal expansion, cell division, and ex vivo survival. Analysis of the ability of activated CD4+ T cells to produce interferon-gamma following a 21-day immunization and challenge protocol with LPS and MPL resulted in similar Th1 differentiation. In contrast, we found that LPS was more effective in promoting long-term CD4+ T cell responses, as we recovered nearly sixfold more cells following immunization/challenge as compared with treatment with MPL. Our results indicate that low-inflammation adjuvants, such as MPL and RC529, are capable of enhancing short-term CD4+ T cell clonal expansion and Th1 differentiation, but inflammatory signaling aids in the long-term retention of antigen-specific T cells.